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Introduction

INTRODUCTION

The DOE Energy Materials Coordinating Committee (EMaCC) serves primarily to enhance coordination among the
Department's materials programs and to further effective use of materials expertise within the Department. These
functions are accomplished through the exchange of budgetary and planning information among program managers and
through technical meetings/workshops on selected topics involving both DOE and major contractors. In addition, EMaCC
assists in obtaining materials-related inputs for both intra- and interagency compilations.

Six topical subcommittees have been established to focus on materials areas of particular importande to the Department;
the subcommittees and their respective chairpersons are:

Electrochemical Technologies - Richard Kelly, SC-13 (301) 903-6051

Metals - Sara Dillich, EE-22 (202) 586-7925

Radioactive Waste Containers - Matesh (Mat) Varma, SC-13 (301) 903-3209
Semiconductors - Jerry Smith, SC-13 (301) 903-4269

Structural Ceramics - Charles Sorrell, EE-23 (202) 586-1514
Superconductivity - James Daley, EE-15 (202) 586-1165

Membership in the EMaCC is open to any Department organizational unit; participants are appointed by Division or Office
Directors. The current active membership is listed on pages 3-5.

Five meetings were scheduled for 2001-2002. The dates and minutes from the meetings are as follows:
SEPTEMBER 26, 2001, 10:15 AM.-12:20 PM., ROOM G-207/GTN

This meeting was originally scheduled for September 11, 2001, at the Forrestal building. The chairman, Dr. Matesh Varma,
opened the meeting by first observing a moment of silence for the victims of the events on September 11. He then
continued by having the participants introduce themselves and state their affiliation.

Dr. Sam Berk from the Office of Fusion Energy Sciences (OFES) described the materials sciences efforts for fusion
energy. Their Fusion Materials Research has a budget of $8.6M for FY2001. Their major materials problems concern the
first wall and blanket that surround the plasma chamber. These must withstand a high temperature heat load and a heavy
flux of 14MeV neutrons without spalling heavy contaminants into the plasma. Additional information is available on the
Internet:

Fusion Energy System Concepts: http://aries.ucsd.edu/ARIES

Fusion Materials Research: http://www.fusionmaterials.pnl.gov
Chamber Technologies: http://mww.fusion.ucla.edu/APEX
Plasma Facing Components : http://'www.td.anl.gov/ALPS_Info_Center

The last three entries represent projects now subject to peer review. The results of the most recent reviews are available
at: http://vit.ucsd.edu/peer.htmt.

Prof. Bruce N. Harmon was to present a talk on the Computational Materials Sciences Network (CMSN) which he
coordinates. Although he was present for the aborted September 11 meeting, he had schedule conflicts with the
rescheduled meeting. So Dr. Dale Koelling substituted. Conceptually, CMSN is a center without walls that assembles
Cooperative Research Teams of widely dispersed researchers to tackle larger, more complex problems. The research is
funded by the researchers’ base program. CMSN provides the “glue” funds to cover the extra costs of collaboration.
Further information is available on the Internet at http://cmpweb.Ameslab.qov/CMSN.

Joe Carpenter informed us of the 16th annual National Educators Workshop to be held October 14-17, 2001, at the
National Institute of Standards and Technology. The purpose of the workshop is to provide modern examples of materials
sciences to educators at the undergraduate level. He also pointed out that this is the last year of NIST’s 3-year
sponsorship and that a new sponsor is being sought.

The final item of business was to confirm and install the new chairman, Dr. Udaya Rao, and secretary, Dr. Dale Koelling.
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CALENDAR ITEMS

(A number of events were announced at the meeting and more have been added. We will include all relevant events that
members convey to us.)

October 8-10, 2001: BES review at Lawrence Berkeley National Laboratory, contact Dr. W. Qosterhuis
November 12-14, 2001:  BES review at Argonne National Laboratory, contact Dr. Helen Kerch

November 13-14, 2001:  BES review at Los Alamos National Laboratory, contact Dr. Yok Chen

November 14-15, 2001:  Basic Energy Sciences Advisory Committee, contact Sharon Long

December 5-7, 2001: BES review at Brookhaven National Laboratory, contact Dr. Helen Kerch

December 17-18, 2001:  Council on Materials Sciences, Gaithersburg, contact Christie Ashton

June 13-14, 2002: Annual meeting (and review) of the Center for Synthesis and Processing, Gaithersburg, contact
Robert Gottschall

LIST OF PARTICIPANTS

Mat Varma (301) 903-3209 SC-13 Matesh.Varma@Science.DOE.gov

Udaya Rao (412) 386-4743 FE Rao@NETL.DOE gov

Joe Carpenter (202) 586-1022 EERE(FRSTL) Joseph.Carpenter@EE.DOE.gov

Larry James (301) 903-7481 SC-73 Larry.James@Science.DOE.gov

Yok Chen (301) 903-4174 SC-13 Yok.Chen@Science.DOE.gov

Altaf Carim (301) 903-4895 SC-13 Altaf.Carim@Science.DOE.gov

Bob Gottschali (301) 903-3978 SC-13 Robert.Gottschall@Science.DOE.gov

Iran Thomas (301) 903-3427 SC-13 Iran.Thomas@Science.DOE.gov

Tim Fitzsimmons (301) 903-9380 SC-13 Tim.Fitzsimmons@Science.DOE.gov

Fred Glaser (301) 903-2676 FE-25 Fred.Glaser@HQ.DOE.gov

Sam Berk (301) 903-4171 SC-52 Sam.Berk@SC.DOE.gov

Walt Polansky (301) 903-5800 SC-32 Walt.Polansky@Science.DOE.gov

JANUARY 15, 2002,10:15 A.M.-11:45 A.M., ROOM E2-081/FORS
Chairman, Dr. Udaya Rao, opened the meeting by having the participants introduce themselves.

J.J. Smith discussed NSET: Nanoscale Science, Engineering and Technology. The scope applicable to the initiative is
described by the brochure Nanoscale Science, Engineering and Technology Research Directions. Funds available this
year are $8M that will be split between the two divisions of Basic Energy Sciences with parallef calls for national
laboratories and for contract research. (In FY2001, $16.1M was placed in contract research and $10.4M plus nanocenter
pre-design funding was placed at the laboratories.) Announcements are on the web. Laboratory applications are due
January 18, 2002 and contract research applications are due February 12, 2002.

C. Mailhiot briefly discussed the NNSA effort on physics-based multiscale modeling and then introduced V. Bulatov.

V. Bulatov presented an example of such physics-based multiscale modeling by discussing “Crystal Plasticity from Defect
Dynamics.” The presentation was organized about the two keywords computability and fidelity. Computability refers to the
fact that the computation of real properties requires a significant stretch of capabilities. A key to a solution is encapsulated
in his statement: “Crystals are like people—it is the defects that make them interesting.” Fortunately, defects are far less
dense than the atoms. So one can perform atomistic calculations and pass the information (both conceptual possibilities
for behavior and quantitative parameters) to defect-based calculations that hide the presence of the atoms. They have
been able to achieve simulations with the requisite 108-107 dislocations using a combination of massively paralle!
computing and algorithm change. For reference, cument state of the art codes typically accommodate about 40,000
defects. A concrete accomplishment has been to show that networks of screw dislocations move conservatively at much
lower stress than the individual dislocations. The result is expected to support a significant rethinking of plasticity theory.
The other major objective is to be able to run the simulations for a long enough time to build up a 10 percent strain. This
degree of deformation is needed to observe the various self-organizations that might occur. Current state of the art is
capable of about 0.2 percent strain. This is the issue currently being addressed. Fidelity refers to the requirement that the
calculations agree with experiment. Obviously computability without fidelity is of very limited use. The experimental data is
very hard to get and are available only in limited cases. However, the agreement is good where comparisons can be
made. With that validation, the calculations permit the investigator both to dissect what is actually occurring and to get
information for those cases where experiment is not available.

2
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CALENDAR ITEMS

Jan. 17-19, 2002:
Mar. 18-22, 2002:
Mar. 27-28, 2002:

April 22-26, 2002:
May 6-7, 2002:

May 7-9, 2002:
May 16-17, 2002:
May 21-22, 2002:
May 21-22, 2002:
June 3-5, 2002:
June 13-14, 2002:

Workshop on New Materials Science Enabled by /n-Situ Microscopies, Half Moon Bay, CA, contact
A. Carim

BES/NE Joint Workshop on High Temperature Materials for Nuclear Reactors, La Jolla, contact

M. Kassner :

Joint meeting of Solid State Sciences Committee and National Materials Advisory Board, National
Academy of Science, contact R. Gottschall or W. T. Oosterhuis

Annual Fossil Energy Materials Workshop, Baltimore, contact Udaya Rao (dates will be refined)
Metals and Ceramics Sciences Peer Review, Brookhaven National Laboratory, contact

T. Fitzsimmons

Workshop to Define Scientific Issues in Multiphase Flow, Urbana, IL, contact B. Armaly

Metals and Ceramics Sciences Peer Review, Ames Laboratory, contact T. Fitzsimmons

Energy Sciences Nanosciences Symposium, Argonne National Laboratory, contact R. Gottschall
BES-NNSA Nanosciences Network Review, Argonne National Laboratory, contact R. Gottschall
Metals and Ceramics Sciences Peer Review, Oak Ridge National Laboratory, contact T. Fitzsimmons
Annual meeting (and review) of the Center for Synthesis and Processing, Gaithersburg, contact

R. Gottschall

LIST OF PARTICIPANTS

Sherri Bingert (202) 586-4606 NA-113 Sherri.Bingert@nnsa.DOE.gov
Vasily Bulatov (925) 820-4121 LLNL Bulatov1@linl.gov

Yok Chen (301) 903-4174 SC-13 Yok.Chen@Science.DOE.gov
Tim Fitzsimmons (301) 903-9380 SC-13 Tim.Fitzsimmons@Science.DOE.gov
Dale Koelling (301) 903-2187 SC-13 Dale.Koelling@Science.DOE.gov
Mike Kreisler (202) 586-3671 NA-113 Michael.Kreisler@nnsa.DOE.gov
Christian Mailhiot (925) 422-5873 LLNL Mailhiot1@lilInl.gov

Chet Miller (202) 586-3952 EM-52 Chester.Miller@em.DOE.gov
Luis Nunez (301) 903-2714 Nucl. Energy Sci. & Tech. Luis.Nunez@hq.DOE.gov

Udaya Rao (412) 386-4743 FE Rao@NETL.DOE.gov

Jerry J. Smith (301) 903-4269 SC-13 Jerry.Smith@Science.DOE.gov

APRIL 16, 2002, 10:20 AM.-11:40 AM, ROOM E401/GTN

Chairman, Dr. Udaya Rao, opened the meeting by having the participants introduce themselves.

Iran Thomas (BES) discussed planning for a Workshop on Basic Energy Needs for Energy Technologies to occur in the
October time frame. This workshop is one step in responding to a major shift in our mission. When our precursor ERDA
was formed, the main concern was on energy supply. Now, increasing concern about global climate change is a new
driver. Roughly 85 percent of our energy is derived from fossil fuels with no significant change in sight. Nuclear energy has
been stymied by lack of public acceptance. So improving efficiencies has carried us through the last 20 years. Even
greater improvements will be needed! This workshop is being organized to document what is currently available and
realistically assess what is feasible. From this, near and long term Basic Energy Science research needs are to be

identified. The workshop is to be chaired by John Stringer (EPRI) and Linda Horton (ORNL), vice chair. Participants are to
be a mix of scientists, engineers, and representatives from the offices. Suggestions for participants are requested (name,
institution, contact and e-mail address).

Glenn H. Bowser (Office of Security) discussed Technology Development for Counteér-Terrorism Application. He discussed
the Safeguards and Security Technology Development Program. They solicit needs from the field and first try to determine
if solutions already exist. If not, project proposals are requested from the laboratories. Interagency solutions are sought
wherever possible. Generally, what is sought is a device. Materials are unlikely to be the primary objective although they
can be a factor. An example where materials have been a major factor is the development of frangible non-lead
ammunition.

The minutes of the January 15 meeting were approved and possible dates for the meeting in July were discussed. The
meeting was then adjourned.
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CALENDAR ITEMS

April 22-24,2002:  Annual Fossil Energy Materials Workshop, Baltimore, contact Udaya Rao

May 6-7, 2002: Metals and Ceramics Sciences Peer Review, Brookhaven National Laboratory, contact
T. Fitzsimmons
May 7-9, 2002: Workshop to Define Scientific Issues in Multiphase Flow, Urbana, IL, contact B. Armaly

May 16-17,2002:  Metals and Ceramics Sciences Peer Review, Ames Laboratory, contact T. Fitzsimmons
May 21-22,2002:  Energy Engineering Sciences Nanosciences Symposium, Argonne National Laboratory, contact

B. Armaly
May 21-22,2002:  BES-NNSA Nanosciences Network Review, Argonne National Laboratory, contact R. Gottschall
June 3-5, 2002: Metals and Ceramics Sciences Peer Review, Oak Ridge National Laboratory, contact T. Fitzsimmons
June 13-14,2002:  Annual meeting (and review) of the Center for Synthesis and Processing, Gaithersburg, contact
R. Gottschall
July 22-23,2002: Basic Energy Sciences Advisory Committee meeting, Gaithersburg, MD, contact Sharon Long
Nov. 5-6,2002: Basic Energy Sciences Advisory Committee meeting, Gaithersburg, MD, contact Sharon Long
LIST OF PARTICIPANTS
Altaf Carim (301) 903-4895 SC-13 Carim@Science.DOE.gov
Fred Glaser (301) 903-2676 FE-25 Fred.Glaser@HQ.DOE.gov
Robert Gottschall (301) 903-3978 SC-13 Robert.Gottschall@Science.DOE.gov
Larry James (301) 903-7481 SC-73 Larry.James@Science.DOE.gov
Richard Kelley (301) 903-6051 SC-13 Richard.Kelley@Science.DOE.gov
Arvind Kini (301) 903-3565 SC-13 Aravinda.Kini@Science.DOE.gov
Dale Koelling (301) 903-2187 SC-13 Dale.Koelling@Science.DOE.gov
Luis Nunez (301) 903-2714 NE-20 Luis.Nunez@hq.DOE.gov
Udaya Rao (412) 386-4743 FE Rao@NETL.DOE.gov
Mike Soboroff (202) 586-4936 oIT Mike.Soboroff@EE.DOE.gov
Mat Varma (301) 903-3209 SC-13 Matesh.Varma@Science.DOE.gov

JULY 16, 2002, 10:14 AM.-11:20 AM., ROOM GH-019/FORS
Chairman, Dr. Udaya Rao, opened the meeting by having the participants introduce themselves.

Lane Wilson discussed Materials Issues in the Development of Solid Oxide Fuel Cells. The Solid State Energy Conversion
Alliance (SECA) has the goal of reaching a cost of $800/kW in 2005 and $400/kW in 2010 (which would be commercially
competitive). This is to be done with a device having a useful lifetime of 4-8 years. SECA will have a solicitation for broad
based fundamental research support.

The basic working element of a solid oxide fuel cell is a trilayer structure as shown in the
figure. The top cathode layer must be porous to allow good transport of oxidizing feed
gas. The bottom anode layer must transport the fuel gas. They must also provide good
electrical and heat transport. The central very thin (Y substituted Zirconia or Sm
substituted ceria) layer must allow O% transport through the !ayer while blocking H*—the
objective is electrochemical charge transfer, not combustion! Both top and bottom layers
must provide robust connection to current carrying leads. There are numerous critical
materials issues. For example, raising the temperature to get better conductivity oxidizes
metal electrical connections and thermally stresses seals and interfaces. One approach
for optimizing low temperature operation is a functionally graded electrode utilizing both
chemical and microstructure adjustment. Another area of research concems the anode where oxide and sulfur tolerance is
an issue as these ever-present impurities poison the activity of the cell and limit the range of fuels that can be used.

Marshall Reed discussed Challenges of High Temperature Superconductivity. Making this presentation was someyvhat a
heroic effort since they started their annual superconductivity review the next day. The following materials were briefly
discussed:
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Material Symmetry Anisotropy Transition Temperature (T.)
Nb,Ti,, cubic - 9
Nb,Sn cubic - 18
MgB, hexagonal 2-27 39
YBa,Cu,0,, orthorhombic 7 ' 92
Bi,Sr,Ca,Cu,0,, tetragonal 50 to 100 108

But the main focus was on the high-T_ materials where meter-long wires capable of carrying 100 amps have been
achieved. The Bi material has been produced by a powder-in-Ag-tube technique. The YBCO requires good alignment of
the a-axes of the crystallites to achieve good conduction. This has been achieved by two methods: by the Rolling Assisted,
Biaxially Textured (RABIT) scheme from ORNL and by lon Beam Assisted Deposition (IBAD) of the buffer layer from
LANL. Both schemes work with a flexible metal layer with buffer layer on top to provide the needed base. RABITS uses a
textured metal substrate that continues the crystal orientation through the buffer layer and the applied YBCO during
application. A complication is that the YBCO is only oriented for a very thin layer but inserting a Sm based layer can reset
the alignment in the YBCO and thereby allow thicker oriented films with greater current carrying capability. The IBAD
scheme utilizes Ar ions to orient the buffer layer system during vapor deposition and pulsed laser deposition for the YBCO
layer. This high energy process requires a partial vacuum. The sense is that these technologies are advancing to where
promising initial applications are feasible but that there is still plenty of room for further development.

OTHER BUSINESS

The minutes of the April 16 meeting were approved. It was determined that the election of officers would be via Email vote.
The meeting was then adjourned.

CALENDAR ITEMS

Sept. 13-14, 2002:

DOE/BES Corrosion Contractors Meeting, Brookhaven National Laboratory, contact Hugh Isaacs
Sept. 17, 2002:

EMaCC meeting, Germantown, MD, contact Udaya Rao

Oct. 21-25: Workshop on Basic Research Needs to Assure a Secure Energy Future, Gaithersburg, MD, contact
Sharon Long
Nov. 5-6,2002: Basic Energy Sciences Advisory Committee meeting, Gaithersburg, MD, contact Sharon Long

LIST OF PARTICIPANTS

Yok Chen (301) 903-4174 SC-13 Yok.Chen@Science.DOE.gov
Robert Gottschall (301) 903-3978 SC-13 Robert.Gottschall@Science.DOE.gov
Dale Koelling (301) 903-2187 SC-13 Dale.Koelling@Science.DOE.gov
Marshall Reed (202) 586-8076 EE Marshall. Reed@HQ.DOE.gov

Udaya Rao (412) 386-4743 NETL Rao@NETL.DOE.gov

Lane Wilson (304) 285-1336 NETL Lane.Wilson@NETL.DOE.gov

Jane Zhu (301) 903-3811 SC-13 Jane.Zhu@Science.DOE.gov

The EMaCC reports to the Director of the Office of Science in his or her capacity as overseer of the technical programs of
the Department. This annual technical report is mandated by the EMaCC terms of reference. This report summarizes
EMaCC activities for FY 2001 and describes the materials research programs of various offices and divisions within the

Department.

The EMaCC Chair for FY 2001 was Dr. Matesh Varma. The compilation of this report was performed by Dr. Dale Koelling,
EMaCC Executive Secretary for FY 2002, with the assistance of the RAND Corporation. Financial support was provided by
the Industrial Materials for the Future program of the Office of Industrial Technologies and by the Office of Basic Energy

Sciences.

Dr. Udaya Rao
National Energy Technology Laboratory
EMaCC Chair, FY 2002
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TABLE 1
ENERGY MATERIALS COORDINATING COMMITTEE MEMBERSHIP LIST

ORGANIZATION -~ - = REPRESENTATIVE - PHONE NO.

e —

ENERGY EFF‘!CIENCY AND RENEWABLE ENERGY

Building Technology, State and Community Programs

Building Research and Standards Arun Vohra, EE-41 202-586-2193

Industrial Technologies

Aluminum Vision Team Sara Dillich, EE-22 202-586-7925
Industrial Materials for the Future Charlie Sorrell, EE-23 202-586-1514

Transportation Technologies

Advanced Automotive Technologies Nancy Garland, EE-32 202-586-5673
Joseph Carpenter, EE-32 202-586-1022
Ray Sutula, EE-32 202-586-8064
JoAnn Milliken, EE-32 202-586-2480
Heavy Vehicle Technologies Sidney Diamond, EE-34 202-586-8032

Power Technologies

Solar Energy Technologies Richard King, EE-11 202-586-4198
Wind and Geothermal Technologies Raymond LaSala, EE-12 202-586-1693
Hydrogen and Superconductivity Technologies James Daley, EE-15 202-586-1165
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ORGANIZATION REPRESENTATIVE PHONE NO,

~ SCIENCE : -

Basic Energy Sciences

Materials Sciences and Engineering

Metals, Ceramics and Engineering

Condensed Matter Physics and Materials

Chemistry

Chemical Sciences, Geosciences and Biosciences

Pat Dehmer, SC-10

Iran L. Thomas, SC-13
Robert J. Gottschall, SC-13
Yok Chen, SC-13

Helen Kerch, SC-13

W. Oosterhuis, SC-13

Jerry Smith, SC-13

Richard Kelly, SC-13
Manfred Leiser, SC-13
Matesh (Mat) Varma, SC-13
Altaf Carim, SC-13
Arivinda M. Kini, SC-13
Pedro Montano, SC-13
Nick Woodward, SC-14

301-903-3081
301-903-3427
301-903-3428
301-903-3428
301-903-3428
301-903-3426
301-903-3426
301-903-3426
301-903-3426
301-903-3209
301-903-4895
301-903-3565
301-903-2347
301-903-4061

Advanced Scientific Computing Research

Technology Research

Walter M. Polansky, SC-32
David Koegel, SC-32

301-903-5800
202-586-8831

Fusion Energy Sciences

Facilities and Enabling Technologies

Sam Berk, SC-52

301-903-4171

Biological and Environmental Research

Medica! Sciences

Larry James, SC-73

301-903-7481

ENVIRONMENTAL RESTORATION AND WASTE MANAGEMENT

Integration and Disposition

Technical Program Integration

Doug Tonkay, EM-22

301-903-7212

Science and Technology

Basic and Applied Research

Chet Miller, EM-52

202-586-3952
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NUCLEAR ENERGY, SCIENCE AND TECHNOLOGY

Technology and International Cooperation

Luis Nunez, NE-20
William Van Dyke, NE-20

301-903-2714
301-903-4201

Nuclear Facilities Management

John Warren, NE-40
Bob Lange, NE-40

301-903-6491
301-903-2915

Space and Defense Power Systems

John Dowicki, NE-50

301-903-7729

- NATIONAL NUCLEAR SECU

RITY ADMINISTRATION.

Naval Reactors

David I. Curtis, NR-1

202-781-6141

Defense Programs

Defense Science

Bharat Agrawal, DP-133

301-903-2057

CIVILIAN RADIQACTIVE WASTE MANAGEMENT

Waste Acceptance and Transportation

Jim Carlson, RW-40

202-586-5321

__FOSSIL ENERGY

Advanced Research

Fred M. Glaser, FE-25

301-903-2786




Organization of the Report

ORGANIZATION OF THE REPORT

The FY 2001 budget summary for DOE Materials Activities is presented on page 9. The distribution of these funds
between DOE taboratories, private industry, academia and other organizations is presented in tabular form on page 11.

Following the budget summary is a set of detailed program descriptions for the FY 2001 DOE Materials activities. These
descriptions are presented according to the organizational structure of the Department. A mission statement, a budget
summary listing the project titles and FY 2001 funding, and detailed project summaries are presented for each Assistant
Secretary office, the Office of Science, and the National Nuclear Security Administration. The project summaries also
provide DOE, faboratory, academic and industrial contacts for each project, as appropriate.



FY 2001 Budget Summary of DOE Materials Activities

FY 2001 BUDGET SUMMARY OF DOE MATERIALS ACTIVITIES

These budget numbers represent materials-related activities only. They do not include those portions of program budgets

which are not materials related.

OFFICE OF BUILDING TECHNOLOGIES, STATE AND COMMUNITY PROGRAMS

OFFICE OF INDUSTRIAL TECHNOLOGIES
Office of Industrial Strategies
Aluminum Vision Team
Forest and Paper Products Vision Team
Metal Casting Vision Team
Office of Crosscut Technologies
Industrial Materials for the Future (\MF) Program
Financial Assistance Program
Inventions and innovation
National Industrial Competitiveness Through Energy, Environment and Economics (NICE?)

OFFICE OF TRANSPORTATION TECHNOLOGIES
Office of Advanced Automaotive Technologies
Transportation Materials Program
Automotive Propulsion Materials
Lightweight Vehicle Materials
Electric Drive Vehicle Technologies
Advanced Battery Materials
Office of Heavy Vehicle Technologies
Heavy Vehicle Materials Technology
High Strength Weight Reduction Materials
High Temperature Materials Laboratory User Program

OFFICE OF POWER TECHNOLOGIES
Office of Solar Energy Technologies
Office of Wind and Geothermal Technologies
Office of Hydrogen and Superconductivity Technologies

OFFICE OF SCIENCE
Office of Basic Energy Sciences
Division of Materials Science and Engineering
Office of Advanced Scientific Computing Research
Division of Technology Research .
Laboratory Technology Research Program
Small Business Innovation Research Program
Smal! Business Technology Transfer Research Program
Office of Fusion Energy Sciences

10

FY 2001
$1,230,000

$28,629,048
11,023,000
8,237,000
1,050,000
1,736,000
17,606,098
12,420,000
5,186,048
2,161,819
3,024,229

$37,985,000
23,410,000
19,805,000
3,355,000
16,450,000
3,605,000
3,605,000
14,575,000
14,575,000
8,975,000
5,600,000

$73,557,000
36,117,000
940,000
36,500,000

$551,082,034
501,008,000
501,008,000
41,474,034
41,474,034
3,980,000
36,244,071
1,249,963
8,600,000



FY 2001 Budget Summary of DOE Materials Activities

FY 2001 BUDGET SUMMARY OF DOE MATERIALS ACTIVITIES (continued)

OFFICE OF ENVIRONMENTAL MANAGEMENT

OFFICE OF NUCLEAR ENERGY, SCIENCE AND TECHNOLOGY
Office of Space and Defense Power Systems
Space and National Security Programs
Office of Technology and International Cooperation
Nuclear Energy Plant Optimization
Nuclear Energy Research Initiative

NATIONAL NUCLEAR SECURITY ADMINISTRATION
Office of Naval Reactors
Office of Defense Programs
The Weapons Research, Development and Test Program
Sandia National Laboratories
Los Alamos National Laboratory
Lawrence Livermore National Laboratory

OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT

OFFICE OF FOSSIL ENERGY
Office of Advanced Research
Fossil Energy Advanced Research Materials Program
Advanced Metallurgical Processes Program
Ultra-Supercritical Power Plant Research

TOTAL

FY 2001
$3,042,996

$15,454,365
4,498,000
4,498,000
10,956,365
3,189,370
7,766,995

$113,041,000
74,200,000'
38,841,000
38,841,000
19,238,000
15,330,000
4,273,000

$30,370,100

$10,568,000
10,568,000
6,447,000
3,822,000
299,000

$864,959,543

"This excludes $50.1 million for the cost of irradiation testing in the Advanced Test Reactor (ATR).

1



FY 2001 Budget Summary of DOE Materials Activities

The distribution of these funds between DOE laboratories, private industry, academia and other organizations is listed

below.

TABLE 2

DISTRIBUTION OF FUNDS BY OFFICE

N | poE T | Private. o
Office " | Laboratories |  Industry Aciademfa, | Other Total

Office of Building Technology,
State and Community Programs $1,230,000 %0 %0 $0 $1.230,000
Office of Industrial Technologies $7,614,500 | $15,885,548 $5,129,000 $0 $28,629,048
Office of Transportation
Technologies $22,990,000 $9,635,000 $4,265,000 $1,095,000 $37,985,000
Office of Power Technologies $45,701,000| $19,926,000 $7,930,000 $0 $73,557,000
Office of Science $448,752,000| $37,494,034| $62,401,000 $2,435,000] $551,082,034
Office of Environmental
Management $1,665,996 $0 $1,377,000 $0 $3,042,996
Office of Nuclear Energy
Science and Technology $9,636,405 $3,299,399 $2,518,561 $0 $15,454,365
National Nuclear Security o
Administration $113,041,000 $0 $0 $0{ $113,041,000
Office of Civilian Radioactive $30.370.100 $0 $0 $0 $30,370,100
Waste Management e T
Office of Fossil Energy $9,171,000 $524,000 $873,000 $0 $10,568,000
TOTALS $690,172,001 $86,763,981 $84,493,561 $3,530,000 | $864,959,543
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Office of Energy Efficiency and Renewable Energy

OFFICE OF ENERGY EFFICIENCY AND RENEWABLE ENERGY

The Office of Energy Efficiency and Renewable Energy seeks to develop the technology needed for the Nation to use its
existing energy supplies more efficiently, and for it to adopt, on a large scale, renewable energy sources. Toward this end,
the Office conducts long-term, high-risk, high-payoff R&D that will lay the groundwork for private sector action.

A number of materials R&D projects are being conducted within the Energy Efficiency and Renewable Energy program.
The breadth of this work is considerable, with projects focusing on coatings and films, ceramics, solid electrolytes,
elastomers and polymers, corrosion, materials characterization, transformation, superconductivity and other research
areas. The level of funding indicated refers only to the component of actual materials research.

13



Office of Energy Efficiency and Renewable Energy

The Office of Energy Efficiency and Renewable Energy conducts materials research in the following offices and divisions:

OFFICE OF BUILDING TECHNOLOGY, STATE AND COMMUNITY PROGRAMS

OFFICE OF INDUSTRIAL TECHNOLOGIES
Office of Industrial Strategies
Aluminum Vision Team
Forest and Paper Products Vision Team
Metal Casting Vision Team
Office of Crosscut Technologies
Industrial Materials for the Future (IMF) Program
Financial Assistance Program
Inventions and Innovation
National Industrial Competitiveness Through Energy, Environment and Economic (NICE?)

OFFICE OF TRANSPORTATION TECHNOLOGIES
Office of Advanced Automotive Technologies
Transportation Materials Program
Automotive Propulsion Materials
Lightweight Vehicle Materials
Electric Drive Vehicle Technologies
Advanced Battery Materials
Office of Heavy Vehicle Technologies
Heavy Vehicle Materials Technology
High Strength Weight Reduction Materials
High Temperature Materials Laboratory User Program

OFFICE OF POWER TECHNOLOGIES
Office of Solar Energy Technologies
Office of Wind and Geothermal Technologies
Office of Hydrogen and Superconductivity Technologies

14

FY 2001

$1,230,000

$28,629,048
11,023,000
8,237,000
1,050,000
1,736,000
17,606,098
12,420,000
5,186,048
2,161,819
3,024,229

$37,985,000
23,410,000
19,805,000
3,355,000
16,450,000
3,605,000
3,605,000
14,575,000
14,575,000
8,975,000
5,600,000

$73,557,000
36,117,000
940,000
36,500,000



AN

Office of Building Technology, State and Community Programs

OFFICE OF BUILDING TECHNOLOGY, STATE AND COMMUNITY PROGRAMS

OFFICE OF BUILDING TECHNOLOGY, STATE AND COMMUNITY PROGRAMS - GRAND TOTAL
OFFICE OF BUILDING RESEARCH AND STANDARDS
MATERIALS PROPERTIES, BEHAVIOR, CHARACTERIZATION OR TESTING
Non-HCFC Closed-Cell Foam Insulation
Insulation Materials Performance and Application

Hygrothermal Material Property Measurements and Modeling Upgrades and Applications
Sub-Ambient Pipe Insulation Materials and Systems

EY 2001
$1,230,000
$1,230,000
$1,230,000

150,000
150,000

855,000
75,000
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Office of Building Technology, State and Community Programs

OFFICE OF BUILDING TECHNOLOGY, STATE AND COMMUNITY PROGRAMS

OFFICE OF BUILDING RESEARCH AND STANDARDS

PROGRAM GOALS

The goal of the program is to develop new building materials and building envelope systems that can contribute to the
DOE energy-efficiency goal of reducing annual building energy consumption by 2 quads by year 2010 and by 5 quads by
2020, that are cost-competitive for their application and are as environmentally benign as possible.

PROGRAM OBJECTIVES

The program objectives are:

1.

Search out and resolve technical issues of importance to Building America and Existing Buildings programs, the
Envelope Roadmap, consumers and the buildings industry that require unique DOE research capabilities to
attain DOE energy-efficiency goals;

Develop the scientific and engineering tools for development, demonstration and production of more energy
efficient, durable, affordable, and sustainable building envelope system technologies;

Identify and develop new or improved insulation and other building materials;
Develop and standardize laboratory methods for characterizing new and existing materials;
Make recommendations on the effective use of building materials;

Develop a fundamental understanding of the physics of heat, air, and moisture flow in advanced and
conventional building materials;

Develop and standardize field and laboratory whole envelope system performance test protocols to stimulate
development and investment in energy-efficient envelope technologies;

Provide data developed for energy-efficient building envelope and material technologies for inclusion into the
Building Codes and Standards

The DOE contact is Arun Vohra (202) 586-2193.
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Office of Building Technofogy, State and Community Programs

MATERIALS PROPERTIES, BEHAVIOR,
CHARACTERIZATION OR TESTING

1. NON-HCFC CLOSED-CELL FOAM INSULATION
$150,000
DOE Contact: Arun Vohra (202) 586-2193
ORNL Contact: Ken Wilkes (865) 574-5931

This project is for the development of foam insulations
that use alternative blowing agents as drop-in
replacements for the CFC blowing agents that were
previously used in the manufacture of foam insulation
products and for the HCFC blowing agents that are
currently being used. Prototype foam insulation boards
and refrigerator panels were sent to ORNL for testing
and evaluation. Long-term tests are being conducted to
determine thermal properties and aging characteristics.
Models are being developed for aging processes,
including the effects of facing materials.

Keywords: CFC, Foam Insulation, Insulation
Sheathing, Roofs, HCFC, Refrigerators

2. INSULATION MATERIALS PERFORMANCE
AND APPLICATION
$150,000
DOE Contact: Arun Vohra (202) 586-2193
ORNL Contact: Ken Wilkes (865) 574-5931

This project is for the development of accurate and
reproducible data for use by the building materials
community, improved test procedures to determine the
thermal properties of existing, as well as advanced,
insulations, interacting with the building materials
research community, manufacturers, trade associations,
professional societies, compliance groups and local
government and making and disseminating
recommendations on appropriate usage of thermal
insulation to conserve energy.

Keywords: Insulation, Buildings

3. HYGROTHERMAL PROPERTY
MEASUREMENTS AND MODELING UPGRADES
AND APPLICATIONS
$855,000
DOE Contact: Arun Vohra (202) 586-2193
ORNL Contact: Ken Wilkes (865) 574-5931

The objective of this task is to measure the hygrothermal
properties of building materials that are required for
modeling of moisture transport in building envelopes.
Such property values are needed as inputs to moisture
simulation models and provide the link between the
models and large-scale experiments on moisture
transfer in building envelope components. We will
develop competencies that are needed to characterize
the moisture control of building envelope systems. The

intent of the proposed work is to develop unique
hygrothermal-durability modeling capability to permit
prediction long-term performance of wall systems. The
model, once developed, will be used to develop
guidelines for moisture management strategies for wali
systems to meet user requirements of long-term
performance and durability for the wide range of climate
zones across North America. Properties that will be
measured include sorption and suction isotherms, vapor
permeance, liquid diffusivity, air permeability, specific
heat and thermal conductivity. Where applicable, the
properties will be measured as functions of moisture
content and temperature. The laboratory will support
other research on measurements and modeling of
coupled heat, air and moisture transfer in building
envelopes.

Keywords: Hygrothermal, Moisture, Building Materials,
Heat-Air-Moisture and Properties

4. SUB-AMBIENT PIPE INSULATION MATERIALS
AND SYSTEMS
$75,000
DOE Contact: Arun Vohra (202) 586-2193
ORNL Contact: Bill Miller (865) 574-2013

Pipe thermal insulations are rated by the thermal
resistance as measured in pipe testing apparatus in
conformance with ASTM C 335. The scope of ASTM

C 335 limits its use to piping systems operating at
temperatures above ambient. Numerous ASTM material
specifications specify the use of these materials on pipes
operating below ambient conditions. There are no test
methods or test facilities available for undertaking these
measurements.

Pipe insulations applied to piping operating at sub-
ambient conditions are also a major concern within
ASHRAE. These insulation systems can have severe
moisture-related problems due to the unidirectional
nature of their vapor drive. Attempts to address the rash
of failures to these systems due to moisture ingress
leading to loss in energy efficiency as well as mechanical
failure are planned.

Keywords: Piping, Moisture, Insulation and Properties
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Office of Industrial Technologies

OFFICE OF INDUSTRIAL TECHNOLOGIES

OFFICE OF INDUSTRIAL TECHNOLOGIES - GRAND TOTAL

18

OFFICE OF INDUSTRIAL STRATEGIES
ALUMINUM VISION TEAM

DEVICE OR COMPONENT FABRICATION, BEHAVIOR OR TESTING

innovative Vertical Floatation Melter (VFM)

Inert Metal Anode Life in Low Temperature Aluminum Reduction Process

Intelligent Potroom Operation

Development of a Novel Non-consumable Anode for Electrowinning Primary Aluminum

Potlining Additives

Reduction of Oxidative Melt Loss of Aluminum

Selective Adsorption of Salts from Moiten Aluminum

Aluminum Carbothermic Technology

Wetted Cathodes for Low Temperature Smelting

High Efficiency Low Dross Combustion System

A Bubble Probe for Optimization of Bubble Distribution and Minimization of
Splashing/Droplet Formation

MATERIALS PROPERTIES, BEHAVIOR, CHARACTERIZATION OR TESTING

Semi Solid Aluminum Alloys

Integrated Numerical Methods and Design Provisions for Aluminum Structures

Textures in Aluminum Alloys

Reduction of Annealing Times for Energy Conservation in Aluminum Processing

Surface Behavior of Aluminum Alloys Deformed under Various Processing Conditions

Fundamental Studies of Structural Factors Affecting the Formability of Continuous
Cast Aluminum Alloys

Development of a Two-phase Model for the Hot Deformation of Highly-Alloyed Aluminum

Development of Integrated Methodology for Thermo-mechanical Processing of
Aluminum Alloys

MATERIALS PREPARATION, SYNTHESIS, DEPOSITION, GROWTH OR FORMING

Recycling Aluminum Salt Cake

Processing and Recycling of Aluminum Wastes

Wettable Ceramic-based Drained Cathode Technology for Aluminum Electrolysis Celis
Spray Roiling Aluminum Strip

Modeling Optimization of Direct Chill Casting

FY 2001
$28,629,048
$11,023,000

$8,237,000
$5,032,000

400,000
500,000
428,000
381,000
493,000
745,000
55,000
1,107,000
452,000
371,000

100,000
$1.161,000

260,000

93,000
308,000
100,000
100,000

100,000
100,000

100,000
$2,044,000

300,000
111,000
720,000
269,000
644,000



Office of Industrial Technologies

OFFICE OF INDUSTRIAL TECHNOLOGIES (continued)

OFFICE OF INDUSTRIAL STRATEGIES (continued)
FOREST AND PAPER PRODUCTS VISION TEAM

MATERIALS PROPERTIES, BEHAVIOR, CHARACTERIZATION, OR TESTING

Corrosion in Kraft Digesters: Characterization of Degradation and Evaluation
of Corrosion Control Methods

Selection and Development of Refractory Structural Materials for Black Liquor
Gasification

METAL CASTING VISION TEAM
MATERIALS PREPARATION, SYNTHESIS, DEPOSITION, GROWTH OR FORMING

Creep Resistant Zinc Alloy Development
Development of Surface Engineered Coatings for Die Casting Dies
Integration of RSP Tooling with Rapid Prototyping for Die-Casting Application

MATERIALS PROPERTIES, BEHAVIOR, CHARACTERIZATION, OR TESTING

Clean Cast Steel: 1) Machinability of Cast Steel; 2) Accelerated Transfer of
Clean Steel Technology

Prevention of Porosity in lron Castings

Advanced Lost Foam Casting Technology

Metallic Reinforcement of Direct Squeeze Die Cast Aluminum Alloys

Ferrite Measurements in Duplex Stainless Steel Castings

Technology for the Production of Clean, Thin Wall, Machinable Gray and
Ductile Iron Castings

improvements in Sand Mold/Core Technology: Effects on Casting Finish

Heat Checking and Washout of Superalloys for Die Inserts

OFFICE OF CROSSCUT TECHNOLOGIES

INDUSTRIAL MATERIALS FOR THE FUTURE (IMF) PROGRAM

MATERIALS PREPARATION, SYNTHESIS, DEPOSITION, GROWTH OR FORMING

Advanced Materials/Processes

Composites and Coatings Through Reactive Metal Infiltration

Conducting Polymers: Synthesis and Industrial Applications

Development of Advanced Metallic/Intermetallic Alloys

High Temperature Facilitated Membranes

Intermetallic Alloy Development and Technology Transfer of Intermetallic Alloys
Plasma Processing-Advanced Materials for Corrosion and Erosion Resistance

MATERIALS PROPERTIES, BEHAVIOR, CHARACTERIZATION OR TESTING
Continuous Fiber Ceramic Composites (CFCC) - Supporting Technologies

Materials Development for the Forest Products Industry
Metals Processing Laboratory Users (MPLUS) Facility

EY 2001

$1,050,000

$1,050,000

750,000
300,000
$1,736,000
$373,000

132,000
149,000
92,000

$1,363,000

332,000
45,000
325,000
100,000
70,000

215,000
176,000
100,000

$17,606,048
$12,420,000
$3,490,000

1,090,000
300,000
150,000
670,000
300,000
680,000
300,000

$2,680,000
1,150,000

980,000
550,000
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Office of Industrial Technologies

OFFICE OF INDUSTRIAL TECHNOLOGIES (continued)

OFFICE OF CROSSCUT TECHNOLOGIES (continued)

INDUSTRIAL MATERIALS FOR THE FUTURE (continued)

DEVICE OR COMPONENT FABRICATION, BEHAVIOR OR TESTING

Continuous Fiber Ceramic Composites (CFCC) - Industrial Technologies
Selective Inorganic Thin Films

INDUSTRIES OF THE FUTURE MATERIALS ISSUES

IMF Call for Proposals for 2001

FINANCIAL ASSISTANCE PROGRAM

INVENTIONS AND INNOVATION

DEVICE OR COMPONENT FABRICATION, BEHAVIOR OR TESTING

Laser Sensor For Optimization of Compressor Stations and Refinery
Operations

Titanium Matrix Composite Tooling Material for Enhanced Manufacture of
Aluminum Die Castings

An Insoluble Titanium-iead Anode for Sulfate Electrolytes

Development of an Innovative Energy Efficient High Temperature Natural
Gas Fired Fumace

A New High Temperature Coating for Gas Turbines

Tough-coated Hard Powders (TCHPS): a New Paradigm in Mining and
Machining Tool Materials

A New Energy Saving Method of Manufacturing Ceramic Products from Waste Glass

Distillation Column Flooding Predictor

Energy Saving Lightweight Refractory

High Intensity Silicon Vertical Multi-junction Solar Cells

Fabrication And Testing of a Prototype Ceramic Furnace Coil

Germanium Compounds as Highly Selective Fluorination Catalysts

Development of Phosphors for Use in High-efficiency Lighting and Displays

Novel Ceramic Composition for Hall-Heroult Cell Anode Application

Functionally Graded Materials for Improved High Temperature Performance of
Nd-Fe-B-based Permanent Magnets

Improved Alkylation Contactor

Low Cost Synthesis and Consolidation of TiC

Development of Aluminum lron Alloys for Magnetic Applications

Novel Frequency-Selective Solar Glazing System

A Ceramic Composite for Metal Casting

Electrochemical Method for Extraction of Oxygen from Air

Energy Saving Method for Producing Ethylene Glycol and Propylene Glycol

Improved Refractories Using Engineered Particles

Enabling Tool! for Innovative Glass Applications

Distributed Optical Sensors for Continuous Liquid Level Tank Gauging

'Prior Year Funding
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EY 2001

$1,750,000

1,500,000
250,000

$4,500,000

4,500,000
$5,186,048
$2,161,819

$2,161,819



Office of Industrial Technologies

OFFICE OF INDUSTRIAL TECHNOLOGIES (continued)

OFFICE OF CROSSCUT TECHNOLOGIES (continued)

FINANCIAL ASSISTANCE PROGRAM {continued)

INVENTIONS AND INNOVATION (continued)

DEVICE OR COMPONENT FABRICATION, BEHAVIOR OR TESTING (continued)

A Low Energy Alternative to Commercial Silica-based Glass Fibers

Cromer Cycle Air Conditioning

A Viable Inert Cathode for Smelting Primary Aluminum

Development of Inert Anode for the Primary Aluminum Industry

Catalytic Processors for CO, Reforming of CH, and Gaseous Hydrocarbons

Testing a Highly Efficient Technology for Converting Woody Biomass to
Electricity

Automatic Evaluation of Wood Properties

Improved Process Control of Wood Waste Fired Boilers

Energy-efficient Production and Utilization of Light-weight Structural Panels

High Purity Fused Silica Glasses

Batch Preheat for Glass and Related Furnace Processing Operations

Development of Environmentally Benign Mineral Flotation Collectors

A Microbial Genomics Approach to Resource Exploration and Characterization

New Membrane Process for Improved Energy Saving Separations in the
Petroleum Industry

Coke Formation Process Model for Petroleum Refining Efficiency Improvement

Fluted Spiral Membrane Module for Reverse Osmosis of Liquids with
Dissolved and Suspended Solids

Electrochromic Window Film

Process Particle Counter (PPC) Sensor/Controller for Optimizing Power Recovery
Expander and Gas Turbine Performance for Various Fuel Sources

Thermophotovoltaic Electric Power Generation Using Exhaust Heat in the
Glass, Steel and Metal-casting Industries

Lost Foam Casting Quantifier Program

A Hot Eye™ Based Coordinate Measuring Machine for the Forging Industry

Development of a High-frequency Eddy-current Separator

Integrated Acoustic Kiln Monitor to Guide Accelerated Drying of Wood

Development of an Energy-Saving Grain Drying Invention

System for Detection and Control of Deposition in Kraft Recovery Boilers
and Monitoring Glass Furnaces

Development and Commercialization of Biopulping

Development of a Lower pH Copper Flotation Reagent System

Miniature, Inexpensive, Amperometric Oxygen Sensor

Extremely Compact and Efficient Chemical Reactor

High Throughput Vacuum Processing for Innovative Uses of Glass

Energy Conservation Waste Reduction in the Processing of Soft (Unfired)
Ceramic Particles via Dynamic Cyclone Classification

'Prior Year Funding

EY 2001

01
01
40,000
40,000
40,000

40,000
39,896
40,000
40,000
40,000
40,000
40,000
40,000

40,000
39,519

40,000
40,000

106,942

199,806
64,042
130,226
126,942
91,942
41,942

83,942
174,942
91,692
126,942
139,942
76,942

106,160
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Office of Industrial Technologies

OFFICE OF INDUSTRIAL TECHNOLOGIES (continued)

OFFICE OF CROSSCUT TECHNOLOGIES (continued)

FINANCIAL ASSISTANCE PROGRAM (continued)

NATIONAL INDUSTRIAL COMPETITIVENESS THROUGH ENERGY, ENVIRONMENT

AND ECONOMICS (NICE?)

DEVICE OR COMPONENT FABRICATION, BEHAVIOR OR TESTING

Demonstration of a Three-phase Rotary Separator Turbine

Precision Irrigation Technologies for the Agricultural Industry

Energy Conserving Tool for Combustion Dependent Industries

Energy-saving Regeneration of Hydrochloric Acid Pickiing Liquor

Supercritical Fluid Purification of Combi-chem Libraries

Full-scale 100 Ton/hr Demonstration of Magnetic Elutriation Technology for
Clean And Efficient Processing of iron Ore

Production-scale Commercial Demonstration of a Vanadium Carbide Coating
Process for Enhancing Wear Resistance of Metals in Steel and Other
Manufacturing Industries

Commercial Demonstration of an Improved Magnesium Thixomolding Process

Improvement of the Lost Foam Casting Process

Support Inspection: a Method of Inspecting On-stream Process Piping at
Support Areas

The Flex-microturbine for Pecan Waste: Electricity and Heat in a Nutshell

Pressurized Ozone Membrane Ultrafiltration Methodology for TDS Removal in
Paper Mill Process Water for Energy Savings, Production Efficiency, and
Environmental Benefits

'Prior Year Funding
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FY 2001

$3.024,229

491,840
484,000
525,000

474,994
523,395

525,000



Office of Industrial Technologies

OFFICE OF INDUSTRIAL TECHNOLOGIES

OFFICE OF INDUSTRIAL STRATEGIES

ALUMINUM VISION TEAM
The DOE Aluminum Team leader is Sara Dillich
(202) 586-7925

DEVICE OR COMPONENT FABRICATION, BEHAVIOR
OR TESTING

5. INNOVATIVE VERTICAL FLOATATION MELTER
(VFM)
$400,000
DOE Contact: Ramesh Jain (202) 586-2381

The Energy Research Company, O'Brien & Gere
Engineers, Inc., and Stein, Atkinson Stordy Ltd. are
project partners for the development of VFM. Recycled
aluminum accounts for more than one third of the total
U.S. aluminum supply. Aluminum recycling results in
significant energy savings, lower emissions and an
increase in metal yield. Typically, aluminum scrap is
cleaned/decoated and then melted in gas reverberatory
furnaces that have low thermal efficiencies (20 percent)
and generate substantial emissions. The vertical
floatation melter is an innovative design that decoats,
preheats and melts in one operation. The pilot
demonstrated design provides a thermal efficiency of 58
percent. Not only is energy saved, but also the
emissions are significantly reduced and more metal is
recovered. The design provides a higher metal yield
(dross reduction) because of lower gas temperature,
lower residence time, lower oxygen content and no
direct flame impingement on the metal. The VFM is a
versatile design that can be integrated with indirect-fired
controlled-atmosphere rotating kilns. This integration
provides additional savings, with thermal efficiencies of
over 75 percent in recovering aluminum scrap. This
process also has applications in the glass and steel
industries. A pilot scale unit capable of processing 1,000
pounds per hour of aluminum has been designed,
constructed and successfully tested. Pilot operations
have demonstrated a thermal efficiency (the ratio of heat
going into scrap aluminum to that of the total energy
used) of more than 2.5 times that of a conventional
furmace, lower emissions and improved metal recovery
(dross reduced by more than half). This project has now
entered the planning, site preparation and field-testing
phase that will demonstrate the VFM's commercial use.

Keywords: Floatation Melter, Aluminum Scrap

6. INERT METAL ANODE LIFE IN LOW
TEMPERATURE ALUMINUM REDUCTION
PROCESS
$500,000
DOE Contact: Simon Friedrich (202) 586-6759

Northwest Aluminum Technologies and Brooks Rand,
Ltd. are project partners for the development of this
technology. A carbon-free aluminum reduction process is
being developed as a modification to the Hall-Hérouit
process for primary aluminum production. The process
uses a non-consumable metal alloy anode, a wetted
cathode, and an electrolytic bath, which is kept saturated
with alumina at the relatively low temperature of 750°C by
means of free alumina particles suspended in the bath.
In conducting the research, two primary tasks are
involved. First, laboratory scale cells will be operated to
firmly establish t